postsurgical pain, diabetic neuropathy, and cancer. These causes of pain are common in both high-income countries (HICs) and LMICs. Other types of pain are more common in LMICs (e.g. human immunodeficiency virus/acquired immune deficiency syndrome (HIV/AIDS)-related pain and pain caused by sickle cell disease).
Overall, there is a paucity of research regarding pain in LMICs. The majority of studies focus on pain treatment in the palliative care setting and on the availability of opioids. A very small number of articles focus on acute pain and CNCP.
There is little information on the impact of untreated pain in LMICs. However, alongside the physical and psychological effects, there may be serious economic and social consequences for an individual and their family because of low levels of state-funded healthcare and welfare.
Cancer pain and palliative care
In 2015, there were 17.5 million cancer cases worldwide and 8.7 million deaths from cancer. 3 Moderate to severe pain caused by cancer is more common in LMICs. 4 Frequently, patients with cancer present late and treatment options are more limited. In addition, effective analgesic treatments, especially morphine, may be unavailable. Palliative care is not limited to the management of cancer pain. The Global Atlas of Palliative Care at the End of Life estimates that 20 million people are in need of palliative care because of HIV/AIDS, cancer, and other non-malignant progressive diseases. 4 The Lancet Commission on Palliative Care and Pain
Relief (LCPCPR) widens this inclusion further, describing a new term of 'serious health-related suffering' (SHS), which includes pain and other symptoms in health conditions that are life-threatening or life-limiting. 5 The Commission estimates that 25.5 million people die each year with SHS, and 80% of these people live in LMICs. In addition, a further 35.5 million people live with avoidable SHS but do not die. The enormous burden of HIV/AIDS in LMICs results in a large pain management burden because of HIV neuropathy. 4, 6 The availability of treatments for this type of pain may be very limited.
Acute pain
Common causes of acute pain include perioperative pain and trauma, pain in childbirth, and pain resulting from a sickle cell crisis.
Surgical disease and trauma account for almost 30% of the global burden of disease; however, 5 billion people out of the world's 7 billion population do not have access to safe surgical care and anaesthesia. 7 This has major implications for the provision of pain treatment. Firstly, acute pain from surgery or trauma is often poorly treated. For example, a survey of 149 postoperative patients in a teaching hospital in Nigeria found that 68.7% had moderate to unbearable pain at 24 h, and 51.7% at 48 h. 8 Secondly, there is increasing recognition of the unmet surgical need worldwide and that surgical volumes are likely to increase during coming decades. The Lancet Commission on Global Surgery estimates that 143 million additional procedures per year will be required to address this need. 7 In 2015, the WHO called on member states to strengthen safe surgical care and anaesthesia. 9 An inevitable consequence will be increased requirements for postoperative acute pain management.
Thirdly, the increased surgical volume will lead to more chronic postsurgical pain. 10 There is limited research in this area, but Caesarean section and hernia repair surgeries account for a large proportion of operations in LMICs, and both are known to result in significant rates of chronic postsurgical pain. Pain in childbirth is frequently untreated in LMICs, and approximately 110 million babies are born in LMICs each year. Frequently, there is an expectation amongst carers and women that pain during childbirth is inevitable, and this expectation is reinforced by cultural and religious expectations.
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Acute pain arising from sickle cell crisis may be acute-onchronic pain and imposes an extra pain burden in many LMICs. 12 
CNCP
There is limited information about the prevalence and impact of CNCP in low-resource settings. A systematic review and meta-analysis of 119 publications in 28 LMICs found that the prevalence of chronic pain without clear aetiology in the general population was 34%. 13 Types of pain included low back pain, neck pain, headache, musculoskeletal pain, joint pain, chronic pelvic/prostatitis pain, temporomandibular disorder, abdominal pain, fibromyalgia, and widespread pain. The review noted that known risk factors for chronic pain (e.g. psychological trauma, interpersonal violence, and low socioeconomic status) are higher in LMICs than in HICs. The global burden of chronic pain, regardless of cause, is described as large and growing, in parallel with the increasing burden of NCDs. 13 There is likely to be a significant burden of chronic neuropathic pain, including diabetic neuropathy and post-amputation pain, and (as mentioned above) an increasing amount of chronic postsurgical pain.
Pain management barriers
There are many reasons why pain, of all types, may not be treated adequately. Key barriers include poor knowledge and attitudes about pain relief, and issues relating to access and use of medications, especially opioids. These barriers exist in HICs and LMICs but are compounded by resource constraints in LMICs.
Low prioritisation of pain relief
Unfortunately, pain management has often been given a low priority at global and government levels, and during the care of the individual patient. At a global level, there are many parallels with the low priority given by the WHO and governments to the development of surgical and anaesthesia services. For many decades, the main focus of the WHO has been combating communicable diseases. This is starting to change with an increase in the understanding of the contribution of NCDs to the global burden of disease. Pain, like surgery and anaesthesia, cuts across many disease categories and does not fit neatly with traditional approaches to health management at a global level. The LCPCPR argues that palliative care and pain management are given a low priority because of a healthcare focus on extending life and productivity, instead of alleviating pain and increasing dignity at the end of life. Pain management may also be given a low priority at the hospital and individual Pain management in LMICs patient care level. A number of factors contribute to this especially in resource-poor environmentsdlow health worker numbers, outdated or incorrect attitudes about pain management, and poor knowledge about treatment options. In these environments, it may be easier not to ask about the presence of pain. The concept of pain as the fifth vital sign is an attempt to increase the awareness of pain as a symptom that should be actively sought and managed.
Patient expectations and attitudes
Unfortunately, in a resource-poor environment, patients may become fatalistic about the lack of adequate pain treatment. Low expectations may result from generalised health system deficiencies or specifically regarding pain relief. For example, in cancer pain, all modalities of treatment may be severely limited or non-existentdsurgery, symptom control, radiotherapy, and chemotherapydleading patients to have very limited expectations of pain treatment. Patients may have exhausted their financial resources seeking curative treatment, resulting in an inability to fund pain treatments. 14 Similarly, postoperative pain may be seen as an inevitable part of having an operation. Pain during childbirth may be expected or even seen as necessary. In some cultures, enduring pain may be seen as a sign of strength. 15 
Staff knowledge and attitudes
Pain management education is often limited for doctors, nurses, and other healthcare workers resulting in deficiencies in knowledge and poor attitudes towards the management of pain. Poor pain education is an issue for many parts of the worlddHICs and LMICs.
A survey of 242 medical schools in 15 European countries found that fewer than 20% had dedicated compulsory pain teaching. Education, when provided, occurred within other subjects and tended to not use practical teaching methods. 16 In a survey of doctors in 49 LMICs, 90% considered their undergraduate training in pain management to be inadequate, and 80% did not receive formal training. The survey also found that postgraduate training was very variable. 1 The lack of pain education not only results in poor knowledge of treatment options but can also contribute to poor attitudes about the need for improved pain management. In addition, effective pain management often requires a multidisciplinary team (MDT) approach requiring education for all members of the team.
Access to analgesic treatments
In many LMICs, the range of analgesic medications is very limited and the supply of medications may be intermittent or non-existent. Availability of opioid analgesics is often particularly problematic (see below) but there may also be very limited treatment options for neuropathic and other types of CNCP. Table 1 shows the relatively limited range of analgesic medications that are listed in the WHO's Model Lists of Essential Medicines (MLEM). 17 Unfortunately, the presence of a medication on the MLEM does not guarantee its availability in many resource-poor environments.
Other treatment modalities (e.g. regional analgesia, nerve blocks, physiotherapy, psychological treatments, and MDTs) are frequently unavailable. The lack of these modalities is particularly pertinent in CNCP, where traditional analgesic medications, especially opioids, may have limited efficacy.
Specific issues related to opioid analgesics
Morphine is inexpensive and listed as an essential medicine by the WHO. It has a particularly important role in the treatment of moderate to severe acute pain, and the treatment of cancer pain. It is estimated that more than 90% of the world's opioids are consumed in a small group of rich countries accounting for less than 20% of the world's population. 4 LMICs are not only faced with an increased burden of disease because of advanced cancer, HIV, and a range of other conditions that may respond to opioid treatment, but they are also deprived of one of the key treatment options for pain. The LCPCPR describes the situation as the 'access abyss'. Disparities in global opioid consumption are highlighted by the work of the Pain and Policy Studies Group (PPSG) at the University of Wisconsin. The PPSG collates national opioid usage data as reported to the International Narcotics Control Board. Figures 1 and 2 , available from the PPSG website (www. painpolicy.wisc.edu), show opioid consumption data for 2015. Figure 1 shows large disparities in total opioid consumption between geographical regions. Figure 2 shows massive disparities between a selection of countries (e.g. Canada had a total opioid consumption of 853 mg per person in 2015, whereas the consumption in Nigeria was 0.02 mg per person).
There are multiple barriers relating to accessing morphine and other opioids. In many LMICs, systems for procurement and distribution are not robust, and national policies aimed at preventing diversion and misuse also severely limit therapeutic use. In some LMICs, the cost of opioids is significantly higher than in HICs. 18 Specific, essential formulations of opioids may not be available (e.g. oral morphine solution or fast-release tablets). 19 This severely limits treatment options in the management of postoperative and trauma pain, pain in paediatric patients, and the longer-term treatment of cancer and other terminal diseases.
There are powerful myths related to morphine and other opioidsdoften related to a lack of pain management education. 'Opiophobia' refers to exaggerated concerns (held by healthcare workers, patients, or both) about the adverse effects of opioids and the potential for addiction even in the acute and palliative care settings. 20 Alongside this, there is increasing recognition of the limited evidence of efficacy, and the risk of harm of long-term opioid use in CNCP. The current opioid crisis in North America feeds concerns about opioid adverse effects but is attributed by some to overzealous prescribing in CNCP. 21 The crisis has led to calls within the USA for doctors to stop describing pain as the fifth vital sign.
Other barriers
The lack of data and research from LMICs, especially in the areas of acute pain and CNCP, poses an important barrier to improving pain management in these countries. Research and measurement can help to drive change and support advocacy, and the converse is true when research is absent. There can be considerable direct and indirect costs for patients seeking pain treatment. Direct costs include hospital and medical fees; indirect costs may include transportation costs and loss of income. The Lancet Commission on Global Surgery highlights the direct and indirect costs of surgical care and the resulting catastrophic expenditure. 7 Pain management, especially for CNCP, can be very complex and challenging, even in a highly resourced environment. Traditional medical management may have limited long-term benefits. Balanced against this, there are many opportunities for improved pain management, particularly in acute and end-of-life care in LMICs, using simple cheap treatments.
Solutions
Broadly, strategies for improving pain management in LMICs fit into three areas: advocacy, improving treatment availability, and education. These areas are interdependent.
Advocacy
The impact of inadequately treated pain is increasingly being recognised by the WHO and governments around the world. 9, 22 The psychological, social, and economic consequences of pain of all typesdcancer and other end-of-life pain, acute pain, and CNCPdneed to be highlighted at multiple levelsdglobal, national, and local. Along with an improved awareness of the global burden of pain, there needs to be an understanding that particular types of pain, namely acute pain and pain at the end of life, can be treated with costeffective and relatively simple treatments. Increasingly, treatment of pain is being seen in the context of Universal Health Coverage, defined by the WHO as 'ensuring that all people have access to needed promotive, preventive, curative and rehabilitative health services, of sufficient quality to be effective, while also ensuring that people do not suffer financial hardship when paying for these services' (www.who.int/healthsystems/universal_health_ coverage/en/). The United Nations' Sustainable Development Goal 3 (SDG 3) calls on member states to 'ensure healthy lives and promote well-being for all at all ages' (www.un.org/ sustainabledevelopment/health/). Unfortunately, pain management is not specifically mentioned in the SDG targets; however, adequate palliative care and pain management, including access to appropriate medications and other therapies, are a prerequisite for achieving health for all.
World Health Assembly (WHA) Resolution 68.15 on strengthening surgical services and anaesthesia specifically mentions the need to improve pain relief and access to opioids and other analgesics. 9 WHA Resolution 67.19 entitled 'Strengthening of palliative care as a component of comprehensive care throughout the life course' calls on member states to improve palliative care and pain relief. Currently, there are limited data on the prevalence and impact of cancer pain, acute pain, and CNCP in LMICs. As part of creating awareness and advocacy, high priority should be given to monitoring the impact of interventions to improve pain management. The WHO, for example, currently monitors morphine use as a surrogate marker of palliative care provision, but there is a need to develop and monitor more specific indicators.
Improving treatment availability
Simple treatments can make a big difference but even these may not be available. The LCPCPR suggests an Essential Package of palliative care and pain relief interventions that aims to ameliorate a large part of the preventable burden of SHS. 5 The estimated cost of this package per person per year is only US$2.16. The Commission emphatically recommends that oral and injectable morphine are available and part of this package. The need to modify national level policy in order to ensure opioids are available and accessible has been highlighted by many organisations and initiatives. For example, the WHO's Access to Controlled Medications Programme (ACMP) gives legislative guidance and provides training and practical assistance to governments and healthcare workers. 23, 24 The PPSG (www.painpolicy.wisc.edu) collates opioid consumption data, provides a range of resources, and runs projects to reduce regulatory barriers. Many countries around the world have achieved a reasonable balance between legal controls to prevent misuse and diversion, and accessibility for medical use. 25 Increased access, however, must be accompanied by policies and education to ensure that healthcare workers prescribe opioid analgesics appropriately when managing different types of pain. It is also important to not focus solely on improving the availability and use of opioid analgesics. There need to be parallel efforts to improve access to other pharmacological treatments (e.g. medications for treating neuropathic pain) and non-pharmacological treatments (e.g. psychological treatments and management by an MDT). 26 These treatment modalities assume greater importance in the management of CNCP and end-of-life pain. Appropriate access to strong opioid medications and other analgesic treatments not only depends on legal and policy considerations, but also on the knowledge and attitudes of healthcare workers, hence the vital role of education in improving pain management.
Education
Effective pain management education underpins advocacy efforts, and improved availability and use of analgesic treatments. Educational programmes are required to improve knowledge and change attitudes to pain management. Key topics of education include: the benefits of treating pain, nonpharmacological and pharmacological treatment options, the concept of multimodal analgesia and multidisciplinary treatment teams, and an understanding of common misunderstandings and myths. Education on the effectiveness and appropriate use of morphine, including correction of misconceptions about adverse effects and addiction, is particularly important.
Patient knowledge and healthcare worker knowledge are linked. Frequently, patients become fatalistic about pain management because of a perception that pain management will not be given a high priority by healthcare workers. A number of free resources are available for healthcare workers in LMICs. These include the IASP's Guide to Pain Management in Low-Resource Settings, the Australian and New Zealand College of Anaesthetists' Acute Pain Management: Scientific Evidence, and the Worldwide Hospice Palliative Care Alliance's (WHPCA) Palliative Care Toolkit.
27e29 Teaching materials can be found on the IASP, WFSA, and WHPCA websites. In order to develop pain management services locally, local expertise and leadership is required. The WFSA and IASP offer short-term subspecialty training for clinicians wishing to specialise in pain management. One example is the Bangkok Clinical Pain Management Fellowshipda collaboration between the WFSA, IASP, and Siriraj Hospital, Mahidol University, Bangkok, Thailand. This programme was started in 2006 and has trained 18 fellows from nine Asian countries. As with other short-term fellowship programmes, the aim is to create a snowball effect where one specialist will train many more healthcare workers in their home setting.
The Essential Pain Management (EPM) course is a simple 1-day workshop aimed at teaching a multidisciplinary group to better recognise, assess and treat (RAT) pain of all types (www. essentialpainmanagement.org). This course was initially developed for doctors and nurses in LMICs and was first trialled in Papua New Guinea in 2010. Since then, it has been translated into seven languages and taught in over 50 countries worldwide, including a number of HICs. The EPM programme is presented as an 'off-the-shelf' package, and includes an instructor workshop, allowing early handover to and ownership by local clinicians. A stated aim of EPM is to change the culture and attitudes related to managing pain of all types. A shorter version of the course has now been used in 18 medical schools in the UK. The LCPCPR recommends that training in pain treatment and palliative care be a mandatory part of all curricula for healthcare professionals.
Conclusions
Cancer pain, acute pain, and CNCP all contribute to a large burden of pain in LMICs, which is frequently underdiagnosed and undertreated. Barriers to pain management are considerable, and include poor knowledge and attitudes about pain management, low prioritisation of pain management by governments and hospitals, inappropriate legislation, and limited or non-existent availability of pain treatments. Education will play a central role in overcoming these barriers.
There is increasing recognition by the WHO, governments, and clinicians that pain management and palliative care need to improve in order to achieve Universal Health Coverage. We need to work together to increase awareness, improve knowledge and attitudes, and make appropriate treatments available to achieve the best possible health for all.
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